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1. Experimental details
Preparation of photocatalysts
The ion-exchangeable layered tantalate CsCa 2 Ta 3 O 10 was prepared with a procedure reported in the literature. 1 was prepared by ion-exchange of the nitrogen-doped CsCa 2 Ta 3 O 10 compound in 4 M HNO 3 solution for 10 days.
Characterization of photocatalysts
The synthesized products were comprehensively characterized by X-ray diffraction (XRD, Rigaku D/max 2500PC), UV-Vis spectrometer (Shimadzu 2200), X-ray photoelectron spectroscopy (XPS, Thermo Escalab 250, a monochromatic Al KR x-ray source), and transmission electron microscopy (TEM, Philips Tecnei F20).
The content of nitrogen dopant was analyzed using a flash elemental analyser (LECO TruSpec CHN analyser).
Photocatalytic reactions
The photocatalytic reactions were carried out in a quartz reaction cell connected to a closed gas circulation and evacuation system. 0.5 g of catalyst was suspended in 300 
S3
analyzed using an on-line gas chromatography.
Computational details
In our calculation CsCa 2 Ta 3 O 10 is simulated by a 2×2×1 supercell (64 atoms, dimension size: 7.73Å ×7.73 Å ×15.25Å), as shown in Fig. S1 (a) . To investigate the N-doping effect, one oxygen (one-coordinated) is replaced by nitrogen, as shown in 
